introduction
Social spending is one of the most important instruments to fight against poverty in most countries. Eurostat estimates that in 2017 social transfers resulted in a reduction of almost one third (32.4%) in the number of people classified as poor within the EU (pensions are not considered social transfers in these calculations). The extent to which social transfers reduce the number of people at risk of poverty varies across EU Member States. In 2017, there were three Member States where the number of people at risk of poverty was more than halved as a result of social transfers: Finland (a 56.9% reduction), Ireland (52.6%) and Denmark (51%). In nine Member States the reduction was below 25%, and of these the smallest reductions were in Greece (15.8%) and Romania (16.6%) (Eurostat, 2018) . The question that arises is why some countries are more effective in alleviating poverty than others.
Many quantitative studies have showed that there is a strong negative correlation between poverty and social expenditures across European countries (Cantillon, 2009; Esping-Andersen & Myles, 2009; Mehmood & Sadiq, 2010; Caminada & Goudswaard, 2010; Caminada et al., 2011) . It means that the country's atrisk-of-poverty rate tends to erode with increasing social spending. Despite this strong negative correlation between poverty and social expenditures, some countries manage to reduce poverty quite significantly even with relatively low social expenditure (in the context of other Member States). Looking at Eurostat data, we can see large differences prevailing among EU countries in social protection expenditure as a percentage of GDP. In 2016, the highest levels of social protection expenditure as a percentage of GDP were in France (34.3%), Finland (31.8%), and Denmark (31.6%); countries with the lowest levels included Romania (14.6%), Latvia (15.2%), Lithuania (15.4%), and Ireland (15.8%). However, Ireland was among the countries where poverty rate after social transfers was more than halved. It may be assumed that in order to reduce poverty rates, it is important to consider not only the amount allocated to social spending (as a percentage of GDP), but also the areas the social transfers are channelled to. This issue has been little addressed in scientific literature and brings novelty to studies on poverty reduction. The aim of this article is to analyse how the composition and the extent of social transfers may affect poverty reduction in EU countries.
Social sector expenditures in this article are defined in accordance with the European system of integrated social protection statistics (ESSPROS) classification. According to this classification, social expenditure includes
Social transfers as an instrument for poverty reduction
Over the last few decades, economic growth has been given particular importance with regard to poverty reduction. Many authors noted that economic growth has been one of the main drivers for reduction of poverty and improvement of the quality of life (Schmidt, 2005; Foster & Székely, 2001; Dagdeviren et al., 2002; Troitiño, 2013) . According to Kraay (2006) , growth in average incomes accounts for some 70% to 95% of poverty reduction. Other studies find that around two-thirds of the drop in poverty rates is the result of economic growth (Pérez de la Fuente, 2016) .
Despite the importance of economic growth, a number of studies emphasise that economic growth alone is not sufficient to reduce relative poverty unless accompanied by government efforts (Narayan et al., 2013; Moges, 2013) . Findings of the studies at issue are in line with the ideas of the Social Democratic Theory of Poverty, which highlights the importance of welfare states in the fight against poverty and exclusion and in increasing the opportunities for the poor to participate in the labour market and social life. The Social Democratic Approach strongly favours a welfare state and suggests that welfare is vital in order to regulate the negative effects of a capitalist society. According to supporters of this approach, states must ensure that all citizens are guaranteed a minimum income, which in turn would further serve poverty alleviation (Odekon, 2015) .
Today, social transfers are being increasingly recognised as an instrument that has proven to be effective in reducing poverty in many countries. Caminada et al. (2011) have examined the relationship between poverty and social transfer spending, as well as a number of macroeconomic and demographic variables. They found that such indicators as the unemployment rate, the elderly population and GDP per capita all affect the poverty rate. However, they suggest that the most important and effective tool for fighting poverty is social spending.
Countries may provide universal or means-tested social benefits depending on the welfare model. Universal social protection means that the entire population of a country (regardless of economic or socio-demographic characteristics) is granted a guaranteed minimum income or consumption level and access to basic services. On the other hand, targeted social support refers to the process when public resources are focused on a target group of population, identified on the basis of certain criteria, such as income or vulnerability (Hujo & Gaia, 2011) .
A review of studies on the relationship between social spending and poverty reduction in EU and non-EU countries is provided in this article below.
relationship between social transfers and poverty reduction
A number of studies conducted over the past two decades have found that there is a strong negative correlation between poverty and social transfers. It means that countries with a higher level of social expenditure are likely to have lower poverty rates (Caminada & Goudswaard, 2009; Forster & d'Ercole, 2005; Anderson et al., 2018; Kim, 2000; Leventi et al., 2018) . Public spending affects poverty reduction in several ways: it can raise the overall growth performance of the economy, and it can increase the chance of the poor to contribute to the growth process (mainly by strengthening human capabilities and reducing transaction costs). Government social spending may also have positive impacts on growth and poverty reduction by improved provision of social services, public goods spending, and better infrastructure access (Wilhelm & Fiestas, 2005) .
However, despite the strong negative correlation between poverty and social expenditures, it should be noted that the impact of government spending on poverty may vary according to the sector of spending, how well it is targeted, and the way in which it is financed. The effect may also differ according to the time period of analysis, since some types of spending have direct, immediate impacts on poverty (e.g., transfers and subsidies), while others only have more indirect, medium-term effects (e.g., health, education, and infrastructure spending) (Anderson et al., 2018) . Caminada and Goudswaard (2009) found that the effect of public spending on poverty is less strong in EU countries compared to non-EU-15 countries. Celikay and Gumus (2017) found that in the short run there is a negative relationship between social expenditure and poverty, but in the long run there exists a positive correlation between social expenditure and poverty.
In Table 1 , we provide the review of the studies that focus on the relationship between social spending and poverty reduction. The authors examined how income poverty is affected by changes to the scale of taxbenefit policies and which are the most cost-effective policies in reducing poverty or limiting its increase in seven diverse EU countries.
The researchers found that the most preferred options in terms of poverty reduction cost-effectiveness were child benefits and social assistance.
Anderson, E.;
The authors carried out a meta-regression analysis of the relationship between government spending and income poverty, with a focus on low-and middle-income countries.
The authors found no clear evidence that higher government spending had played a significant role in reducing income poverty in lowand middle-income countries. The authors concluded that fiscal policy plays a much more limited redistributive role in developing countries, in comparison with OECD countries.
Celikay, F. & Gumus, E. (2017)
The authors analysed the relationship between social expenditure and poverty in Turkey. The authors analysed the impact of taxes and social spending on inequality and poverty in Latin American countries. The method of standard fiscal incidence analysis using a comparable methodology was implemented.
The authors found that direct taxes and cash transfers reduce inequality and poverty by nontrivial amounts in Argentina, Brazil, and Uruguay, less so in Mexico and relatively little in Bolivia and Peru. The authors also conclude that inkind transfers in education and health reduce inequality in all countries by considerably more than cash transfers.
The authors aimed to determine the degree to which social transfers reduce material deprivation using a simulation method. The method was applied to pre-recession and post-austerity EU-SILC data for Germany, Greece, Poland and the United Kingdom.
The authors found that a 1% income transfer reduces the number of material deprivations by an order of 0.51% in Germany, 0.43% in Greece, 0.40% in Poland, and 0.33% in the United Kingdom.
The authors performed a cross-national analysis of the relationship between (public and private) social expenditures and poverty reduction through transfers and taxes.
The authors found that each percentage point of social expenditure alleviates poverty in both EU-15 and non-EU-15 on average by 0.7 percentage points.
The authors analysed the effectiveness of social transfers in alleviating poverty by focusing on EU-15 countries and some OECD countries.
The authors found that social spending is an important determinant of a country's poverty outcome, especially among the elderly, when pensions are considered as transfers.
Wilhelm, V. & Fiestas, I. (2005)
The study explored how the composition of public spending and the manner in which the public resources are spent may have affected the ability of poor people to connect to growth in the 1990s.
The study found that in a period of declining overall spending in per capita terms, spending increased most significantly in non-productive sectors (except for education).
Source: Composed by the authors
Despite the multiplicity of the studies, there appears to be little research on what particular types of social spending contribute most to the reduction of poverty in EU countries. The present study builds on the existing literature to statistically test how the composition and the extent of social spending affect poverty reduction in EU countries.
research methodology
In this article, social expenditures are defined as social protection expenditures which include eight main types of social risks according to the ESSPROS classification: disability, sickness/health care, old age, survivors, family/ children, unemployment, housing, social exclusion. According to Eurostat methodology, expenditures on social protection include social benefits, which consist of transfers in cash or in kind, administration costs, and other expenditure (payment of property income and other).
Statistics on income and living conditions (EU-SILC) methodology is used to identify the poor. An individual is considered to be at risk of poverty when he or she lives in a household whose total equivalised income is below the at-risk-ofpoverty threshold, defined as 60% of the national median equivalised income.
In order to assess the linkages between social transfers and variation of poverty rates, Eurostat data for the years 2008 to 2016 are used in the analysis (N = 252).
There are three main indicators used to measure changes in the at-risk-ofpoverty rate before and after social transfers:
1) The difference between the at-risk-of-poverty rate before and after social transfers (in percentage points) which is indicative of an absolute antipoverty effect. 2) A percentage change in the poverty rate after social transfers compared to the at-risk-of-poverty rate before social transfers, which is indicative of a relative antipoverty effect. 3) Public policy effectiveness on poverty alleviation is calculated based on the methodology introduced by Caminada and Goudswaard (2010) . Following this methodology, absolute antipoverty effects are first calculated for each country. Then absolute antipoverty effects are divided by social spending ratios (as a percentage of GDP) to see which country targets poverty best per one point of GDP spent on social expenditure (Caminada & Goudswaard, 2010, p. 6 ).
It should be noted that pensions are excluded from measuring antipoverty effects (absolute and relative) in this article. Account is taken of the EC's position whereby pensions "are considered primary income since their role is not only to redistribute resources across income groups but also, and primarily, over the life-cycle of individuals and/or across generations" (Joint Report 6694/07, p. 25).
It is important to mention that the depth of the analysis in the article was constraint by the limited availability of comparable data on poverty rates and public spending. It was important to use the indicators that were calculated using a similar (in our case, Eurostat) methodology. For this reason, only 28 EU countries were included in the analysis. Furthermore, the literature analysis has showed that cross-country regressions and computable general equilibrium (CGE) models are the most common tools used to establish the links between expenditure components and poverty reduction. However, CGE models are technically demanding and data-intensive as well as structural parameters are difficult to estimate (Wilhelm & Fiestas, 2005) . For this reason, in order to assess the relationship between relative antipoverty effects with different types of social protection expenditure, the Spearman correlation was calculated and a linear regression analysis was carried out. The regression analysis used the indicator of relative antipoverty effect, as it allows a more accurate gauging of changes in at-risk-of-poverty rates before and after social transfers.
impact of social transfers on poverty in Eu countries
Absolute antipoverty effects are shown in Figure 1 . As we can see, social transfers reduce the percentage of people at risk of poverty in all the countries, however to a very different extent. The largest reduction is seen in Ireland and Scandinavian countries (Finland, Sweden and Denmark), while Italy, Romania and Greece demonstrate the lowest reduction.
As shown in Figure 2 , results are similar in calculating relative antipoverty effects. The highest percentage reduction is recorded in Finland (56.9%), Ireland (52.6%) and Denmark (51%). The share of people at risk of poverty after social transfers decreased by more than half in those countries, while Greece exhibited only a 15.8% reduction. 
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Figure 1. Absolute antipoverty effect in EU countries in 2017 (pensions excluded from social transfers), %
However, the analysis above does not say anything about the amount of expenditure on social protection in different EU countries. It could be that countries exhibiting the greatest poverty alleviation also have the highest expenditure on social protection. In order to determine the countries which are the most effective in alleviating poverty, it is appropriate to measure public policy effectiveness on poverty alleviation across Member States (Table 2) .
When we rank countries according to their effectiveness in combating poverty (Table 2 , column 7), Ireland appears to stand out in its effectiveness. In this country, each percentage point of social expenditure reduces poverty by 1.15 percentage points. Although Ireland's spending on social protection as a percentage of GDP is one of the lowest in the EU, its absolute antipoverty effect of social transfers is the highest among the EU-28 countries, meaning that social transfers in this country reach the most vulnerable population groups. According to Heady et al. (2001) , Ireland's high effectiveness in alleviating poverty has been determined by a combination of the high proportion of means-testing in Ireland's social transfers.
Other countries demonstrating sufficiently high effectiveness in alleviating poverty include Hungary (0.59), Finland (0.48), Luxembourg (0.48), the United Kingdom (0.47), and Cyprus (0.47). The lowest effectiveness is observed in Greece and Italy (0.15 and 0.19 percentage points, respectively), although, as seen in Table 2 (column 6), the latter countries spend considerably more on social protection (as a percentage of GDP) compared to Hungary or Ireland.
It is important to mention that within the group of the EU-28 countries, a statistically significant relationship has been found between levels of social expenditure and antipoverty effect (both absolute and relative) of social expenditure. This supports the findings of the abovementioned empirical studies showing that the higher the social expenditures, the more noticeable the antipoverty effect (Table 3) . Calculations based on Caminada and Goudswaard's (2010) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) We carried out correlation and regression analyses to identify the particular types of social expenditure that are the most effective in alleviating poverty in EU countries. Table 4 illustrates the correlation between the absolute and relative effect of social transfers on poverty reduction and different types of social transfers. As shown, the absolute antipoverty effect appears to have the strongest correlation with family/children and housing expenditure. The relative antipoverty effect is found to have the strongest correlation with family/children and social exclusion expenditure.
The Eurostat's database also contains data for composite variables 'Sickness, health care and disability expenditure' and 'Housing and social exclusion expenditure'. It is interesting to note that the linkages between the composite variables and absolute/relative antipoverty effects demonstrate considerably higher correlation coefficients compared to the correlation coefficients between the original variables (Table 4) . However, since our aim was to identify which type of social expenditures has the strongest influence on the relative antipoverty effect in the regression analysis we will use separate variables.
As it was mentioned, in order to identify the influence of social expenditures on the relative antipoverty effect, the linear regression analysis was used. Before the linear regression analysis, the linearity patterns between dependent and all independent variables were checked using scatter plots (Fig. 3) . The variables and characteristics of the initial and final models are presented in expenditure contributes most to poverty reduction. Since families with children tend to be at risk of poverty more often compared to families without children (according to Eurostat, in 2017 , at-risk-of-poverty rate among families with three or more dependent children was 26.9%, while the same indicator among families without dependent children constituted only 11.1% in EU-28) family/ children expenditure also has a major impact on poverty reduction. The research findings unambiguously reveal the interrelationship between social expenditure and poverty. Actually all types of expenditure on social protection (except old age expenditure) correlate with relative antipoverty effects (survivors expenditure correlation is extremely weak), but social exclusion expenditure, family/children expenditure and sickness/healthcare expenditure have significant effect on poverty reduction.
As the study examined the time period from 2008 to 2016, covering quite different periods of economic cycle (economic crisis and economic upturn), a further regression analysis was conducted for the periods 2008-2012 (economic downturn) and 2013-2016 (economic recovery period) to check whether the efficiency of social spending varies depending on the phase of the economic cycle. It should be noted that the regression models obtained did not differ substantially and showed that the relative antipoverty effect is influenced by the same factors-social exclusion expenditure, family/children and sickness/ healthcare expenditure.
conclusions
The analysis has shown that social transfers are an effective tool for poverty reduction in EU countries. The research has confirmed the findings from previous studies that there exists a statistically significant relationship between levels of social expenditure and antipoverty effects of social expenditure. Countries with higher social expenditure exhibit higher antipoverty effects (both absolute and relative). A strong correlation can be seen between social protection benefits (PPS per inhabitant) and antipoverty effects, showing that increasing social protection benefits are also increasing the difference between at-risk-of-poverty rates before and after social transfers.
Based on the regression analysis, social exclusion expenditure has been found to be the most important predictor of the relative antipoverty effect of social transfers. Even a small increase in the social exclusion expenditure rather significantly amplifies the relative antipoverty effect of social transfers. Effects of family/children expenditure and sickness/healthcare expenditure on poverty reduction are considerably lower but nonetheless statistically significant. The analysis yielded the same results for different phases of economic cycleeconomic downturn (2008) (2009) (2010) (2011) (2012) and economic recovery (2013) (2014) (2015) (2016) .
It should be noted that this antipoverty effect analysis is limited to the effects of different types of social protection expenditures on changes in poverty rates after social transfers and excludes other variables likely to have effects on poverty rates, for example GDP growth, employment, the share of older people in populations, etc. Inclusion of more variables in the analysis is likely to make some adjustments in the findings of the regression analysis. Despite the study limitations, the regression analysis allowed the identification of the most important types of expenditure on social protection having effects on poverty variations.
The analysis has also set a framework for further research. Due to the limited scope of the paper it was not possible to analyse how other variables (e.g., duration of the spending in the specific type of social expenditure) may impact the poverty reduction. Further research could also include the analysis of social spending and anti-poverty effects in a broader context in different EU countries in order to identify why some countries are more effective in reducing poverty than others. 
